Comparison of changes in serum androgen binding protein with germinal epithelial damage and infertility induced by di-n-pentyl phthalate.
Androgen binding protein (ABP), produced by Sertoli cells and released into seminiferous tubules and blood, was measured in the serum of di-n-pentyl phthalate (DPP)-treated rats as a potential index of germinal epithelial damage. A single oral dose of DPP (0, 0.25, 1.0, or 2.0 g/kg body wt in corn oil) was given to four groups of 110 Fischer 344 rats; 10 rats per group were killed weekly for 10 weeks. Effects of treatment on serum ABP were then compared with effects on other reproductive endpoints. Treatment did not produce any significant effect on body weight or weights of liver, kidney, prostate, and seminal vesicles. In high-dose rats, serum ABP values more than doubled 2 days after injection, remained significantly elevated for 3 weeks, then fell and remained significantly below control values from Week 4 through Week 10. Accordingly, 95% of the rats in this group showed greater than 50% of the seminiferous tubules degenerated, decreased epididymal sperm density, reduced testicular and epididymal weights, and up to 97% morphologically abnormal sperm. In medium-dose rats, serum ABP increased up to 48% during the first week, returned to control values by Week 2, and remained at control levels thereafter. Of these rats, 20% showed 20-50% degenerated tubules, decreased sperm density, reduced testicular and epididymal weights (which were not always statistically significant), and up to 23% abnormal sperm morphology. In low-dose rats, serum ABP levels were similar to those of controls, and the other parameters, except sperm density, also remained unchanged. To examine the effects of DPP on fertility, a second group of rats was exposed in an identical manner [gavaged once with DPP in corn oil (0, 0.25, 1.0, and 2.0 g/kg body wt)], then mated to untreated females at 3, 6, and 10 weeks postexposure. DPP at 2 (but not 1.0 or 0.25) g/kg caused a significant reduction in pregnancies and live pups and a significant increase in preimplantation loss. Histopathology of the testis in the first experiment suggested a very slow recovery. Therefore, controls and high-dose rats in the mating trial were killed 14, 18, and 30 weeks after dosing and the germinal epithelium was evaluated histologically. All high-dose animals showed testicular lesions typical of phthalate ester exposure and the epithelium did not recover within 30 weeks.(ABSTRACT TRUNCATED AT 400 WORDS)